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Ni=Sulfanilyleytosine 8a and nine 1-alkyl derivatives 8b-8) were prepared.

The parent 8a was not active but

all derivatives were highly active in experimental mouse infections with Staphylococcus aureus, Proteus vidgaris, and

Escherichia coli.

The compound showing highest activity and high solubility was the l-ethyl derivative 8c.

Tests n rivo indicate that 8c is a quickly absorbed, quickly excreted {short acting: ~ulfa drug potentially and

especially suitable for the treatment of urinary tract infections.

In systemic experimental mouse infections

8¢ i~ ~ubstantially more active than certain other short-acting, soluble urinary tract sulfanilamides sueh as

=ulfisoxazole, sulfamethizole, and sulfisomidine.

Caleulating from the binding to human =erum albumin 8¢

~hould give as high or higher ‘“free” levels and thus promise equal or greater activity against the tixsie compo-

nent of human urinary infections.

The potential freedom of 8¢ from crystalluria reactions i~ indicated by its high

squilibrium solubility (pH 3--5.5) and by its tendency to form supersaturated =olutions in urine of extraordinary

~tability,

We huave prepared a number of sulfanilyleytosines 8
(Scheme It and have found them to be active as anti-
bacterials. particularly in experimental infections in-
duced with Gram-positive and Gram-negative patho-
genic species.

We wvnthesized these derivatives by the methods
shown in Scheme 1.2 The beginning 4-thiouracils 2
are available by thiation of uracil (1a), or by thiation of
the appropriate l-substituted uracil Ih=j available by
the methods of Shaw.® To the extent that these pro-
cedures begin with expensive uracils, the eytosines they
vield are necessarily also expensive. We will present
in later papers some new departures in eytosine syn-
thesex admed at making them available more economi-
cally,

The new =ulfanilylevtosines were tested comparatively
in acute infections, in mice treated by a single oral dose
@t the time of challenge in a standardized procedure.*
The £Ds values for these derivatives In various cx-
perimental infection= are given in Table 1. Listed also
in Table T are the olubilities of the new compounds in
pH 5 butfer at room temperature.

The parertt compound 8a ix inactive in all tests and ix
the ouly inaetive one of the group. Each of the re-
maining compounds of Table T is highly active. Only
two compound= (8a and 81) are poorly soluble and they
are the only compounds of Table T which clearly he
helow the preferred solubility limit of 50 mg- 100 ml
(at pH 5-3.5).  Thix is our trausposition to room tem-
perature of the 372 =olubility limit proposed by Lehr,
above which he suggested that the likelihood of kidney
blockade by precipitation ix minimal (70 mg/100 ml).
The ethyl derivative 8¢ hax a solubility compatible with
Leht's hmit.  Since =olubility ix good and aetivity ix
maximal i this derivative it was =elected for further
evaluntion.  Now  with the name sulfacytine’ 8c

‘1. This name frings out eytosine as a class feature. The Chemieni
Abwteiits name is Nt lealkyl-1,2-dihydro-2-oxo-4-pyrimidiny]sulfanilamide

2 L. Douband U, Krolls, U, 8. Patent 3,375,247 (1968;.

B Gioshaw . S Chem. Soe., 1834 (1955).

4o A Lo Erlandson, M. W. Fisher, L. A, Gagliardi, and M. R. Gaerz
Astinot. "hemother. 10, 84 (1960).

S Do Lehe ler o NOY dewd Seil, 89, 417 (1958,

The concentration of such solutions can exceed the 1rue solubility many fold.

hax been studied intensively in our laboratories;
moxt of this work will be reported by others elsewhere.
We present here =ome of the data which were used
originally to define our interest in the compound.

Sulfacvtine (8¢) from its behavior in mice appears
to be ahsorbed and excrered rapidly. i.e., short aeting.
Thix is illustrated in Table IT where 8¢ is com-
pared with the poorly ~cluble but highly aetive suli-
adiazine. The infeetions denoted in Table II uare
quickly lethal and we infer that the great drop in effec-
tiveness when comparing carly and late treatment re-
flect= u prompt elimination of the drug, the somewhut
more persistent sulfadiazine being less affeected.”  When
8c 1s tested ux u single oral dose before challenge against
a much more slowly developing infection (Streptoceus
pyogenes. not reported herey 1t 1s essentially inactive
(KD, > 500 mg kg). However if the drug is admin-
istered in the diet throughout the course of this strep-
tococcal infection it displavs distinet activity (KDy, =
32 mg kg).  We take this as additional evidenee that
sulfaevtine is of the <hort acting type.

It was of interest to compare =ulfacytine (8c)
with certain prominent short-acting drugs. Thix com-
parison is detailed in Tuble [T, wherein four compounds
were tested in mice aguin=t weute lethal infeetions in-
volving seven bacterial species and 12 strains representa-
tive of the more commonly cncountered Gram-negu-
tive urinary pathogens. A general ecomparison of
eficacy among all four compounds. as indieated by the
E Dy values in Table HI. consistently verifies the
greater intrinsic antibacterial poteney of sulfaeytine.
On o guantitative basis.  derived from geometric
means (GMN) of KD's for euch drug. sulfacytine's
GM EDg 12 mg kg classed it ax about 3.5 times
more potent than sulfioxazole (GN, ED;,y 43 mg.'kg)
and sulfisomidine (GNL D5 40 mg kg), and about 18
times more potent thun sulfamethizole (GN[. EDs, 220

mg - ke).

16) Aceepted by the USAN Cominittee u= the generie name for I-ethyi
Nisulfanilyvleytosine: AN ilegthv]-1.2-dihvdro-2-oxo-4-pyrimidiny hsulfanil-
amide.

(7% This kind of interpretation Las lheen used Ly others previously, see.
for example: (3. X, Redin and M. k. MeCaov. Clemotherapia, 4, 386 (19621
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TaBLE I

SULFANILYLCYTOSINES

No. R Mp, °C Formula®
Sa H 286-287 dec CioH1eN,O58
S8h )[e 219-222 CnHmN.;O:;S
8¢ Et 167-168 CL.HuNO3=
-H,O 104 C2H 5N O 54
8d Pr 141-142 CisH1eNO:8
se -Pr 201-203 C13H14N403S
8t Bu 118-120 CuHisNO58°
Rg -Bu 133-135 CuHNLO58
Sh sec-Bu 136-138 CrHi1sN,Os8
|1 PhCH. 207-208 CrH1eNLO58
8) Allvl 165-167 CisHuN,O58

Sulfisoxazole
s All compounds were analyzed for C, H, N, S.

dissolved drug: =ee Experimental Section.

TasLe IT
ActiviTy aND Dose TimiNg

Approximate value for 509
Effective dose (ED:o),

Time of mg,/ kg
Organism single oral dose Sulfadiazine Sulfacytine

S. aureus UC 76 6-hr prechallenge 57 95

At challenge 26 23
E. coli 055:BX 6-hr prechallenge 5.5 16.5

At challenge 2.9 5.0
P.oulgaris TC 232 6-hr prechallenge 2.7 13.5

At challenge 1.9 3.3

TasLe 111
COMPARISON WITH SHORT ACTING SULFONAMIDES

———Approximate EDso, mg/kg®

Sulfa-  Sulfis-  Sulfa- Sulfiso-
Challenge organism cytine oxazole methizole midine
A. aerogenes (Marshall) 12 53
E. coli (MGH-1) 5 25 125 25
E. coli (Vogel) 5 23
E. coli (075) 13 20
E. coti (055B5> 5 35
P. mirabilis (MGH-1) 4 16 160 10
P. mirabilis (RC-2247) 10 25
P.morganit (RC 2362) 15 35
P. vulgaris (1810; 4 16 140 15
P. vulgarts (TC 232) 7 21
Pseudomonas arruginosa (28) 220 520 830 675
P. aeruginosa (F-58) 65 410

S. aureus (UC-76) 23 90

@ Single oral dose given at time of challenge; data are aver-
age from replicate tests, and an approximate =309, variation
applies in most instances. Challenges were intraperitoneal with
an esimated 100 LD, for each strain.

In human therapy a ‘“soluble” short-acting sulfanil-
amide drug would be used preferably in acute urinary
tract disease because it would promptly afford high
urine levels of drug. However, the blood (and tissue)
levels of the drug may in certain circumstances also be
important. To the extent that they are, and since
these sulfonamides are adsorbed extensively to blood
protein, it would be the ‘“free” unbound level which
may be effective antibacterially. In Table IV is shown

Solubility,®

—————————Mg/kg oral EDs—————— — pH 5, 25°,
S. aureus P. vulgaris E. coli mg/100 ml
>250 >250 >250 7.5
85 55 23 122
12-23 3.2-3.3 4.1-3.0 109
51
20 6.2 3 32
11 2.3 6.5 21
33 9 17.5 26
35 10.5 2() 25
28 9.5 13 56
10 3.5 90 0.56
33 3.1 5.5 24
90 14 35 37

b Derived from results with single oral doses given at time of challenge with Staph-
ylococcus aureus (UC-76), or Proteus vulgaris (UC-232), or Escherichia coli (055B3).
@ Also H:O determination.

¢ Determined in the presence of a large excess of un-
¢ Analvsis corrected for 1.06¢7 water.

TasLe IV
Binving 10 4% SERUM ALBUMIN AT pH 7, ACCOMPANYING A
TurrarETrTIc “FRER” (UxBOUND) LEVEL OF DRUG
(1 mg - 1tH) mij=

~——Human Fraction V-—
7 Total

hind-  drug Human Bovine
ing conecn  Ratio erystn fract V,
(% ‘mg total Xt % %
free) 100 ml) tortal 8 hinding binding
Sulfacytine (8¢) K6 7 1 86.H 93.5
(14)
Sulfisoxazole g2 13 2 43 93
(8)
Sulfamethizole 93 14 2 93 92
(7)
Sulfisomidine 86 7 1 86.5
(14)

« Percentage binding approaches its maximum as the free (and
total) level of drug approaches zero; conversely, percentage
binding decreases with increasing free rand total) level of drug.
This free level was chosen because it probably relates to a ther-
apeutic level; see text.

the binding to 49, serum albumin of sulfacytine,
sulfisoxazole, sulfamethizole, and sulfisomidine. Al-
bumin usually accounts for most of the binding of drugs
to blood protein; it also oceurs in serum at the 49 con-
centration used here.®? We therefore feel that the
data of Table IV concerning human serum albumin
should be approximately predictive, with each sulfanil-
amide, for the relative ratios of free to total drug which
would be encountered in human therapy.

The binding adsorptions of these drugs to human
fraction V and crystalline albumin shown in the first
and fourth columns, respectively, of Table IV fall into
a narrow range well within that observed for many
sulfanilamide drugs.® However, the apparently small
differences in total bound drug become large differences
if referred to there maining small ‘“free”’ percentages,

(8) R. E. Bagdon in ‘Experimental Chemotherapy,” Vol. II, R. J.
Schnitzer and F. Hawking, Ed., Academic Press, New York, N. Y., 1964, pp
290-292.

(9) C. H. Best and N. B. Taylor, ““The Physiological Basis of Medical
Practice,”” 7th ed, The Williams Wilkins Co., Baltimore, Md., 1961, p 5.
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which are given in parentheses in the first column.
The significance of these differences ix more directly
apparent from the data of column 2 listing the total
concentration of drug in mg,/100 ml which must be at-
tained in order to achieve 1 mg/100 ml of “free” (ac-
tive) drug. Sulfisoxazole and sulfamethizole are about
equal and require a total level of drug roughly twice
that needed by sulfacytine or sulfisomidine to reach
the 1 mg/100 ml free level (column 3).

The 1 mg/100 ml “free” level was chosen because it
corresponds roughly to the portion of unbound drug
in the 5-15 mg/100 ml of total drug serum concentra-
tion which in the early days of sulfanilamide therapy
was set as a desirable therapeutic level for the treatment
of major systemic disease.’® This high serum level
came from a daily dose of about 6 g. It is likely that
the quickly excreted, short-acting sulfanilamides used
at the lower dosages (2 ¢ and as low as 0.5 g/day)
usually employed in urinary tract infection give dis-

110y K. H. Northey, "The Sulfonamides and Allied Compounds,” Rein-
hold Publishing Co., New York, N. Y., 1948, pp 517-577.
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tinctly lower total serum concentrations.''  To the
extent that this ix true the <uperiority of 8¢ und suli-
isomidine becomes even more pronounced.  For in-
stance, at the fotal <erum coneentration of T mg 100 ml
(in contrast to the 5 15 mg 100 ml cited above) the free
drug left unbound by albumin is about three times
greater for 8¢ than for sulfisoxazole or sulfumethizole
{0.09, 0.053, 0.03 mg 100 ml. respectively).?

[t 1= worth noting that no direet extrapolation tor
these sulfanilamides can be made {from the binding
by the serum albumin of one species 1o the binding by
the albumin of another.  This is illustrated in the lasxt
column of Tuble IV, The binding by bovine =erum
albumin compared to that by human serum albumin
inereases  for =ulfuaevtine. and i~ about the =ume
for sulfamethizole and for sulfisoxazole.  This kind of
seleetivity among proteins is not unique but isx probably
another instanee of specificity in protein hinding; =ee
Bagdon® for a summary.

The equilibrium <olubility of 8 i pH 5 buffer at 37
ix ux follows: anhvdrous (at pseudoequilibrium) =
approximately 175 mg 100 ml; bhydrate = 105 mg
100 ml.  Thix =olubility 1% higher than the room tem-
perature values given in Table I, which. as previously
mentioned. were already adequate by the solubility
safetyv standards proposed by Lehr (ca. 70 mg 100 ml,
pH 5-5.5, body temperature 37°). The solubility of
8c inereases with inereasing pH i aomanner predietable
from it= acidity (pA7 = 6.9},

Anhydrous =ulfievtine (8¢) dissolves to metastable
solutions i H,O and ix more soluble than the
hvdrate.  Such =olutions saturated with the anhydrous
form are stable for hours but slowly deposite the hy-
drate with time or when seed erystals are added.  The
tendeney of this substanee to form metastable solut ons
1% pronounced: =olutions containing sulfaeytine up 1o
many  times  the equilibrium solubility are notably
persistent.  This ix depieted in Figure 1 where <imple
buffer =olutions coutaining up to 0N =sulfaeytine
at pH 5.9 and 37° remained clear for one to =everal
hours.  The persistence of these metastable solutions is
markedly enhanced by impurities which wet presumably
as nucleation imhibitors,  Thix is illustrated m Figure |1
by the dotted hne detailing the persistence of an

0.8C; solution of sulfacytine in human urine for 4
days.  Solutions containing 19 of 8¢ in human urine

remained clear for only 12 days.  Charaeteristically
these supersaturated urine solutions, even when heavily
seeded with ervstalline drug. only sluggishly deposit
their exeess burden of compound.

Clearly beeause of the continuous, dynamic nature
of the urine exeretion process. the tendency of 8¢ to
form metastable solutions could be an added important
safeguard against precipitation in the tubules of the
kidney. This safeguard would be operative for example
if the drug were overdosed or if it were inadvertently
given to a =everely dehyvdrated person. Should the
excreted drug levels rise temporarily above the in-
trinsic solubility of the substance, the metastability of
such solutions in urine could be counted on to carry

(11) A. B. Miller, weneral manager, ~Physicians’ Desk Reference 1o
Pharmaceutical Rpecialties and Biologicals,” 23rd ed. Litton Publications,
Inc.. Oradell, N, 1. 1969, p 571 for sulfamethylthiadiazole, p 1032 for sulfis-
oxazole.

112) Percentage hinding increases with decreasing free for i1s linked roral}
ievel, see footnote to Table IV,
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Figure 1.—Supersaturability of sulfacytine; persistence of meta-
stable solutions: (=) in buffer pH 5.9; (--)in urine pH 5.9.

them without crystallization further down the urinary
tract or to complete excretion.

We believe (and will report later elsewhere) that
inhibition of nucleation by urine constituents is part
of a hitherto poorly recognized kidney protection sys-
tem whereby that organ is protected from slightly
soluble substances. Among the substances we have
tested, sulfacytine with its inherent tendency to
form metastable solutions was most affected by the
nucleation inhibitors of urine.

A final observation on solubility is that N*acetyl-
sulfacytine is also adequately soluble by Lehr's
criteria. It equilibrates to 65 mg/100 ml in pH 5
buffer at 35°. Some sulfa drugs, themselves adequately
soluble, are converted metabolically into the acetyl
derivative which may be much less soluble, carrying
the risk of erystalluria and its complications.?

In conclusion, the outstanding intrinsic antibacterial
potency, high solubility, and short-acting properties
of sulfacytine particularly recommend its considera-
tion for use in urinary tract infections. Clinical
studies with various drugs have shown generally that
readily attained high urinary levels of active “free”
drug are the principal determinants for therapeutic suc-
cess, 13

Experimental Section!*

Microbiological Procedures.—These procedures are ade-
quately covered in ref 4.
Physical Chemical Procedures.—The protein adsorption

measurements were made after equilibrium dialysis with albumin
contained in protein-impermeable cellulose film (‘“Visking’)
bags.’.16  Care was taken to use the same lots of albumin where
possible for the comparative figures given in each column of
Table IV. The absolute adsorption can vary for each drug
depending on the particular lot of albumin used: the binding
relation between drugs is maintained however.

(13) W. R. McCabe and G. G. Jackson, New Eng. J. Med., 272, 1037
(1963).

(14) Melting points were determined on a Thomas—Hoover capillary
melting point apparatus and are corrected., Where analyses are indicated
only by symbols of the elements the analytical results obtained for these
elements were within =0.49, of the theoretical value.

(15) This method was detailed in a presentation by J. M. Vandenbelt
at the Atlantic City Meeting of the American Drug Manufacturers Associa-
tion Research and Development Section (1954).

(16) For a review of the literature on protein binding and its determina-
tion see A, Goldstein, Pharmacol. Rev., 1, 102 (1949).

(17) The human serum albumin was purchased from Nutritional Bio-
chemicals Corp., Cleveland. Ohio.
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Solubility was determined from spectrophotometric measure-
ments on supernatant solutions; after shaking overnight the buf-
fered suspension containing a large excess of compound. The
initial metastable solutions for studies of supersaturation were
obtained by heating the suspensions on a steam bath to the
degree (50-90°) necessary to ensure complete solutions; these
then were allowed to cool undisturbed to the desired tempera-
ture. The effects of treatments (seeding, shaking, ete.) were
assessed relative to the undisturbed metastable (supersaturated)
solution.

1-Alkyluracils (1).8—We found that hydrolysis of 1-alkyl-3-
cyanouracils to the I-alkyl-5-carboxyluracils as described by
Shaw?® was accompanied by decarboxylation and with prolonged
refluxing 1-alkyluracil was the sole isolable product. Typically
2 mol of 1-alkyl-5-cvanouracil was refluxed in 3700 ml of a mix-
ture of H,0, concentrated aqueous HCL, and glacial HOAe (1:1:2
v/v). The product was either (A) crystallized by concentra-
ting to small volume and separating the crystallized product
by filtration, or (B) evaporating to dryness and separating from
salt by extracting with solvent. The final products are listed in

Table V. Isolation details follow for each compound in the
TasrLe V
INTERMEDIATES
Com- Mp.
pound  Crystn solvent °C Formula Anal.
1-Alkyluracils (1)
le EtOH 144-146 CsHsN-20: CHN
1d PrOH 120-121 C7HioN:0: CHN
le EtOH 131-133 CyH1N:0: CHN
1f H:0 102-104 CsH1:N:0: CHN
lg EtOAc 94-95 C3Hi2N:202 CHN
1h EtOAc 108-113  CsHiN:0» CHN
1 H.0 105-108 C;H:iN:0: (CHN)®
1-Alkyl-4-thiouracils (2)
2¢ MeCN 156-157 CsHsN:08 CHNS®
2d +-PrOH 89-90  CyHi:N:08 CHNS
2e EtOH 147-149 C7HiN:08 CHNS
2f -PrOH 68-70  CsHi2N:08 CHNS
2¢ EtOH 91-93  CyHeN:08 CHN
S (caled) 17.4
(found) 18.06
2h EtOH 96-07  CsHi2N:08 CHNS
2j Me:CO 122-125 C;HsN:08 CHNS
1-Alkyleytosines (5)
3¢ Water 245-247 CsHoN3O CHN
5d Water 256-258 C:HuNsO CHN
5¢ EtOH 201-203 C7HuN;O CHN
5f EtOH 229-231 CsHuN:O CHN
52 MeCN 256-257 CsHuisN3;O CHN
5h MeCN 217-220 CsHuN3;O CHN
5 EtOH 232-236 C/HsN:O (CHN)?

N-(N-Acetylsulfanilyl)cytosines
6a MeOCH.CH:0H 280-282 Ci1:Hi12:N4Os8-H-0  CHNS(H:0)

6b H:0-MeOCH:CH.OH 266-270 CisH4N4O:S CHNS
6c H0-MeOCH.CH:OH 238-240 CuHisN«OsS CHNS
6i 242-244 CisHisN4OsS CHNS

@ Analyses corrected for 0.399; water. ¥ Fits for an assumed
4.5% inert impurity. Actual analysis: Caled: C, 53.62; H,
6.00; N, 27.80. Found: C, 53.30; H, 5.92; N, 26.44. The
identity of the compound is established in a general way by its
successful conversion into 7j and 8j.

order: number, hours of reflux, isolation A or B, crude yield,
crude melting point: 1le, 24, A, 82, 146-148°; 1d, 168, A, 53,
120-121°; 1le, 98, B (EtOH), 75, 131-133°; 1f, 72, A, 89, 101-
103°; 1g, 50, B (EtOAc), 48, 94-95°; 1h, 120, A, 56, 95-97°;
1j, 98, B (EtOH), 23, The 1-allyl-5-cyanouracil used for 1j
is new. It was prepared by the method of Shaw,3 mp 149-152°.
Anal. (CsH7N;0,) C, H, N.

1-Alkyl-4-thiouracils (2).—The thiation of l-alkyluracils with
P.S; was performed essentially by the method of Fox, et al.®

(18) (a) The unsubstituted compound is the well-known biochemical,
uracil. (b) 1-Methyluracil was described by M. R. Atkinson, M. H.
Maguire, R. K. Ralph, G. Shaw, and R. N. Warrener, J. Chem. Soc., 2366
(1957).

(19) J. J. Fox, D, VanPraag, I. Wempen, I. L. Doerr, L. Cheong, J. R.
Knoll, M. L, Eidinoff, A. Bendich, and G. B. Brown, J. Amer. Chem. Soc., 81,
187 (1959).
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The products were isolated either by tA) erystallizing the crude
product from EtOH. iB) EtOH-H,O awvstallization, or (') ex-
traction with dilute NHy and subsequent acidification. The
final products are listed ir Table V. Isolation details follow for
each compound in the order number, isolation procedure, crude
vield, erude melting point {2a and 2b are known!®21): 2¢, A,
61, 134-157°: 2d, A. 51. 87-88°: 2e, A, 76, H5-145%; 2f, B,
72, 66-69°; 2g, C. (277 for twice ervstallized produet, mp 91
03°); 2h, A, 53, 94-95°; 25, C, 76, 90-117°.
1-Benzyl-4-(methylthio :-2( 1 / }-pyrimidinone (4i).- ~To a =oln
of NaOMe from 2.3 g of Na in 200 ml of MeOH wax added 14.2 ¢
(0.7 mol) of S-methyvl-4-thionracil® (3). To the =tirred solu-
tion was added 18.% g 1011 mol) of PhCH:Br and it was re-
Huxed for 10 min.  The now neutral solution was evaporated 1o
dryness and the product exvracted (CHCL) and ervstallized by
adding several volumes of it and cooling: vield, 21 g (917,
crude 4i, mp 132-1307 ervstallized from MeCN, then H,0.
mp 151-152° tned, CrHLNLOS3 C0H, NS,
1-Ethyl-4-(methylthio ;-2-i 2H i-pyrimidinone (4c¢).-—Iu dilute
alkali 3 was treated wirh  [<60)80, and the product isolated a~

above: crude semizolid from CHCL, 93¢, vield; ¢rvstallized
from Et,0 then CCLL mp 86677 Anal (CoH NGO C0 HL N,
A

1-Alkyleytosines (5 .- The various l-alkyl-4-thiouracils (2,
were treated with aleoholic NHy at 120° for 24 hr.'® Typieally,
0.2 mol of thiowraeit was reated with 300 g of NHy in 1.2 1 of
MeOH in a rocking anioclave under endogenous pressure.
Simple cooling of the reaction mixture either directly or after
concentrating to a small volume gave the following vields of
crude products: 3¢ - 8370, mp 242-245°%; 5d (1-Pv), 56¢,
tfinal erystallization from HaO | 236-258°: 3e (1-7-Pr), 487, mp
198-201°: 5f (1-Bu . T4, mp 226-22%% 5g (1-/-Bu), 38,
mp 250-253°, 2nd crop 2422457 5h (1-see-Bu) purified by wuy
of hydrochlovide ‘mp 2 317 converted into free baxe with
NHy, mp 214-217°: 55 L-allel 4997 (from IWOH), mp 220--233¢
The purified final products wre listed in Table V.

N-(.V-Acetylsulfanilylicytosines {6} by Fusion of 4-{Methyl-
thio)-2(1H )-pyrimidinones '4; with \*-Acetylsulfanilamide.
Equimolar quantities of reactant= (typically 0.1 mol of each)
were fused under Nu ur ea. 203~210° until MeRH evolution had
practically ceased 3060 .. The bath was removed and
to the slightly cooled but <1iii molten mass wax added ca. 1 volume
of solvent.  The crude prodaet ervetallized and was collected
after cooling.  Using the ramed =olvent the following producis,
melting points, and vields were obtained: 6a, EtOH, mp 230-
268°, 08¢ 6b, LMOH, wmyp 235-203°, quant.:  6¢, MeOCH.-
CH,OH-H,0, 239--256° crnde | 7377 61, THIOH, 242.244°% 68,
The purified products are listed in Table V.

N-(NV-Acetylsulfanilyl :«1-ethylcytosine (6¢) from .\-Acetyl-
sulfanilyl Chloride and 1-Ethyleytosine (5¢).-—111 122 ml of MeCN
were stspended 11.7 g 0.05 moli of acetyvlsulfanilyl chloride and
7.0 g (0,05 mol) of l-ethvieviosine,  After adding 7.4 ml of Lt N
the suspension wu~ refluxed for {6 hro dissohution was complete
after 1 hr. The =olution wias cooled 1o ervstallize the produet
which was filtered off and washed idil acid, H,0O, EtOH):  vield.
836 (5070 ) mp 2372307 dec 288 mp, £ = 519; 261 mp, £ =
590 in pH 7 buffer  for whove analvzed <ample, from fusion. mp
23R40 Nuax 287 M, £5 o= 3820 N 261 mp, BV = 6380,

N -(p-Nitrophenylsulfony!:cytosines (7).—These compounds
were prepared by treating the appropriate cyvtosine 5 in pyridine
at 35-63° with p-nitrobenzenesndfonyl chloride.  The low =chi-
bility and low reactiviiy of most of the evrosines 5 made some
changes neces<arv.  Tyvpieadlv .2 mol of the evtosine was <ns-
pended in 2 1. of pyridine ad heated teven to reflux) to dissolve
the substituted evtosine if possible.  The xolution (or suspension ;
wax then cooled quickly 1y co. 837 und held at 55-65° during the
slow addition of p-nitroberzenesuifonyl chloride and for 4-6 hr.

an 1 1.~N-dimethyl-4-thiouraecil are de-
Llcinson, Am, Chem. J., 48, 30 (1904).

120y The N-metiivi-4-tnt
seribed by H. L. Wheeler a

Vol 1o

The product wax ixolated, atter evaporating the excess pyridine
inder reduced pre=sure; by quenching the residual syvap in enid
dilute acid, The products were purified by dissolving them o
dilute atkalt or NHy. treating with charcoal, iltering, arel aciditv-
ing.  These sulfonamides were analvzed and used o the vedie-
ton =tep nsually without further purification. The following
vields. meliing point=, and wedyses were obrained: 7e 357,
crude , 1S6% dec tfrom MeCON Y (CRHLN O 0 tnal, COTTH N S
7d 370, erde, mp HTOIBNT L 1391617 o MeCN L -

NON Apad, OO HO N Te, 6687, 194 203°0 O H N O
A COHUN D Tg, 340 V751N (O H N O S 0 A/, OO N
Th  veprecipitaied s, 1700 107 109% O LGNS L
CoHL N T, 12000 16201665 1O LH N OS8O L

L HLN.

Sulfa Drugs by Fe-Dilute AcOH Reduction of Intermediates
7. These crude derivatives are lixted i Table VI prepared fol-
lowing the procedire uzed tor 8. The final crvsrallized prod-
tets arve listed in Table 1.

V-Sulfanilyl-1-ethylcytosine '\'(1-Ethyl-1,2-dihydro-2-0xo0-4-
pyrimidinyl)sulfanilamide] (8c¢).---Compound 7e wax reduced
in Fe H.O sizpension eontaining o trace of HOAe,  The
~uspension after adding an equal volume of 1O and excess
NH.OH wax filtered.  The filtrate was concentrated to ~mall
volume under reduced pressure and aeidified with HOA¢ to o0
pH 6. The gummy precipitate =olidified; vield 857, . mp 95 08¢
thydrater:  erysiallized  =uceessively  from BanOH., 1.0, and
MeOH tmelting point ete., =ee Table 11 X 207 g, K
TO20 Aa 263 m, KD o= S84, 00 MeOH

Hydrate.- Another lot of anhyvdrous maierial 8¢ myp 167
TON® Ny 208 g, /200 = 7850 233 mu, £ = 380, in MeOH ) wa-
dissolved in dilute alkali and precipitated <lowly v oweidifying
with HOAc with ~eeding and scratehing, recovery quantitative,
mmelting point ete, =ee Table 11 Ay, 208 mp. £ = 705 263
Mg, K0 o= 532 e

Tasee VI

Crude

Come- Comypromd vield, AVOTS Crysin

o rediteed” “, e Solvent
sh Tt 68 190- 192 FiOH
S Tl IR 88131 AMel('N
xe Te it 2002--204 FrOH
= T n2 H5- 100 F1OH
Ny Ty Ul AeCN"
St wh b 132187 MeOHH
N] 71 N 1h&-165 AeC'N

.2 Crvstallization vield

o

teditced by the ~ame method ax 7
620,

N -Sulfanilycytosines (8) by Alkali Hydrolysis of Acetyl Deriva-
tives (6).—~Tvpically, 0.1 mol of the acety] derivatives 6 wix ve-
fHuxed for 1 hr in 200 ml of 2.V NaOH. The cooled =olution was
then acidified with HOAe to ea. pH 5 and the gummy precipitate
crvstallized gradually. The product was filtered off and air-
dried; it was then crystallized for analysix or comparison with
carlier preparations.  Nee Table 1 for final melting points.
The following ¢rude vields and the melting points were obrained:
8a (R = H), 9RC . 277-279° ifrom 1:1 MeOCH,CH.OH-H.0
for anualvsix); 8b, 87¢;, mp [70~210° tfrom MeCN, then I<tOH,
for analysi=); 8¢, 7777, mp 106-145° isuccessively from 1O,
MeCN, BuOH, and MeOH, mp 167--169°):  8i, 937, mp 197
201° (from 11 MeOH-H.0) and dried for 6 hr at 100° for analyv-
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